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The study is conducted under the violent oil price volatility, rising oil external 
dependency background. It is of great industrial innovation and strategic significance. 
Not only as the basic energy, crude is also one of the most important raw materials of 
energy and chemical industry. Crude oil is firstly refined into naphtha, then cracked into 
energy and chemical materials, finally processed to energy and chemical products. This, 
it is known as the upper driver of energy and chemical industry. Since crude oil is the 
upstream cost drivers for energy and chemical goods, the price fluctuations would affect 
downstream energy and chemical products prices. According to this, the study of the 
spillover effect of crude oil price fluctuations on China's energy and chemical markets 
has strong realistic significance and industrial meaning, which might provide 
enlightenment for predicting energy and chemical product prices. 
The ARJI-GARCH model was applied to outline the characteristics of crude oil 
price fluctuations. Since crude oil price fluctuations are vulnerable to extreme factors 
and fluctuate remarkably, traditional GARCH model which can only depict the smooth 
changes of oil can't reflect the "extreme" volatility of the crude oil prices .On the basic 
of this, "jump" of crude oil are introduced into model to depict the "sudden break" 
characteristics of crude oil prices. Combined "smooth fluctuation" and " jump " together，
the article depict the fluctuation characteristics of crude oil. ARJI-GARCH analysis 
results show that the crude oil price has the characteristics of volatility clustering and 
jump. The article focuses on analyzing the characteristics of jump, finding that crude 
oil prices jump intensity maximized during the financial crisis in 2008 and the second 
half of 2014, which may attribute to the strong speculative emotion during the financial 
crisis of 2008 and the imbalance of supply and demand during the second half of 2014.  
At the same time, the paper uses the ARMA-GARCH model to study the spillover 
effect of crude oil price fluctuation on China's energy and chemical markets from 
"fluctuation" and "jump" aspects. The paper not only studies the spillover effect of 
crude oil price fluctuations on the whole chemical and energy markets, but also selected 
three typical markets PTA, fuel oil and rubber as typical research objects.  
The spillover effect of international oil price fluctuations shows: firstly, the crude 
oil price fluctuations have asymmetric effects on the whole energy and chemical 
markets; the decline of oil price has greater impact on chemical and energy markets 
















attributed to "redistribution effect ,"prospects the theory ",the substitution of coal 
chemical industry to petrochemical industry; secondly, crude oil price fluctuations have 
different effects on typical energy and chemical markets: it has symmetric effect on fuel 
oil; while it has asymmetric effect on PTA and natural rubber. The symmetric effect 
between crude oil price and fuel oil and crude oil is mainly due to high positive 
correlation; the asymmetry between the oil and natural rubber is the combined result of 
partial equilibrium effect and substitution effect. 
The paper not only studies the spillover effect of the oil fluctuation on the energy 
and chemical markets, but also studies the spillover effects of oil jump on energy and 
chemical markets. The results show that: firstly, the international oil price jump has 
significant influence the on the whole energy and chemical markets for the reason that 
crude oil is the raw materials of energy and chemical industry and crude oil "jump" 
directly affect the energy and chemical products prices through the industry chain; 
secondly, oil price jump has different influence on typical energy and chemical 
markets :crude oil price jump has no significant effect on PTA, while it has significant 
effect on fuel oil and natural rubber. In my opinion, the reason why international oil 
price jumps has no significant effect on PTA are: Sinopec, Petro China, CNOOC 
monopoly PX which is the raw material of PTA; the consumption of downstream textile 
industry is fatigued which influences the support effect of oil price. 
By exploring the transmission mechanism of international oil price fluctuation on 
China's energy and chemical markets, this paper finds that: crude oil price fluctuations 
influence energy and chemical markets directly through cost transmission and the 
transmission of crude oil to the market is smooth in the upstream and block in the 
middle and downstream; crude oil price fluctuations influence energy and chemical 
markets indirectly through coal chemical industry. 
Finally, on the basis of the research, this paper put forward the following 
suggestions for the government and relevant market participants: exploit economic 
means and financial means to reduce oil prices volatility impact on economy; solve the 
excess production problem of energy and chemical industry to improve price transfer 
ability; consider the oil price asymmetry effect to improve price forecast accuracy; 
enhance the development of coal chemical industry to better deal with oil security.  
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大落。Brent 现货价格由 2007 年年初的 49.95 美元/桶一路高歌猛进至 2008 年 7
月的 147.25 美元/桶，一年半内飙升幅度达到了 194.7%。金融危机以来，国际油
价经历了“过山车”式下跌，2008 年底油价仅为 34.16 美元/桶。随后，由于各国
联合救市以及超低利率刺激等各种流动性注入，推动油价反弹至 2009 年 8 月的
74.39 美元/桶。此后，油价经历了小幅度上涨后维持在 100 美元/桶左右。但是，
2014 年 9 月开始，国际油价经历了史无前例的大跌，由 2014 年 9 月的 100 美元
/桶降至 2016 年初的 25.99 美元/桶。2016 年以后，原油市场逐步复苏，油价在波
动中小幅上升，基本维持在 40～55 美元/桶之间。 
近年来，随着国民经济快速发展，中国原油表观消费量（当年国内产量+当
年国内进口量-当年国内出口量）与对外依存度不断攀升，已成为国际第一大原
油进口国。据 EIA 统计，我国原油对外依存度大约每年提高 3 个百分点，2011
年 8 月首次超越美国达到 55.2%。2013 年我国原油表观消费量 4.39 亿吨，而国
内产量只有 2.03 亿吨，供需缺口巨大，原油对外依存度攀升至 58.1%。据《国内
外油气行业发展报告》报道显示，2015 年中国原油表观消费量已达 5.43 亿吨，
石油净进口量为 3.28 亿吨，中国原油对外依存度已突破 60%大关，达 60.6%。
2016 年中国原油消费增速虽有所放缓，实际消费增速仅为 0.7%，但是，中国国





预测，中国石油对外依存度在 2040 年将达到 80%。 

















































































动特征。从 1970 年开始，国际油价受突发事件影响常常大起大落。20 世纪发生
的两次石油危机（1974 年第一次石油危机与 1979 年第二次石油危机）推动国际
油价持续暴涨，由 1.8 美元/桶狂飙至 39 美元/桶。2004 年伊拉克战争推动油价突
破 40 美元每桶，2005 年 8 月受墨西哥毁灭性飓风“卡特里”的影响，国际油价飙

























































具体方法包括：1、提取 2007-2015 年国际 Brent 油价与南华整体能化指数、
南华典型能化商品（PTA、燃料油、天然橡胶）价格指数。并利用 EVIEWS 软件
































画出特殊性。本文的统计检验与实证检验通过 EVIEWS 软件、WINRATS7.0 软
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